LRRK2 G2019S Mutation Inhibits Degradation of α-Synuclein in an In Vitro Model of Parkinson's Disease.
The G2019S mutation of the leucine-rich repeat kinase 2 (LRRK2) is the most common genetic cause of Parkinson's disease (PD). However, the molecular mechanisms of LRRK2 mutation contributing to the onset and progression of PD have not been fully illustrated. We generated HEK293 cells stably transfected with α-synuclein and investigated the effect of LRRK2 G2019S mutation on the degradation of α-synuclein. The lysosomal activity was assessed by the protein degradation of glyceraldehyde-3-phosphate dehydrogenase and ribonuclease A. It was found that α-synuclein was mainly degraded in lysosomes. LRRK2 G2019S inhibited the degradation of α-synuclein, and promoted its aggregation. LRRK2 G2019S also decreased the activities of lysosomal enzymes including cathepsin B and cathepsin L. Furthermore, the inhibitory effect of LRRK2 G2019S on lysosomal functions did not depend on its kinase activity. These findings indicated that the inhibitory effect of LRRK2 G2019S on α-synuclein degradation could underlie the pathogenesis of aberrant α-synuclein aggregation in PD with LRRK2 mutation.